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A ( M g ) . ( Z n ) t.tzii4 yi^'yM. (In). 

MK-fl:?^!l/i'^"MgO- I n2 O3 , Z nO- I nj O 
3 5^*)^V^{lMgO-ZnO- I n2 Os^^^^MS 
[Ell ] T'^^tt^fflJiicfflJa^ABCDT'HitL 
it^-^r < ^: t 1 I n 2 O 3 B!c^^#t? . m-^Mit 



ZnO 
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1 ] ^y:^i^^J^ ( M s ) . ffiiS ( Z n ) S3 J; 

U'^yiy^yj^^ (In). it<{±Zni3j:tKl n, Sb-I. 
\,i{i:Mgi3j;U;'I n*>^>jjg^K^t:-f yy-^A^r^-Xfc 

[ if mil 2 ] IfiKJl 1 iatt6OS^^«iS{M53>0\ M g O 
-InsOs^. ZnO-In203 ^. ^j^VMiMg 
O-Z nO- I n2 O3 ^:i{i^^>j3!cl., iS*. 7"/igi3<J; 

[if«3a3] M^]S2iB«<7)MgO-ZnO- I O 

3 mil tpcDimmmABCD^ 
mwib-tt^^i^:^^-^y^. 

[il«ia4] liSlI2IBa«MgO-Z nO- I n2 O 
3 ^S-^^MK^M^^^' [01 ] tl^^fflfiScfflisijABCD, 

yy(fxizMLxmL\miAmM^^-t^ t ^mit-t^ 
[it*3i5] iisJii , 2, 3^^\^t4§m(7)m-^± 

mb^^^i^^':^^y^. 

v'y:^xizMLxmL^^i&mma^^fk-t^ t ^^mt^ 

[ft^^ST] #««^!H5. ft^^. X^^*-I.v^{i 
^t^Shcom^ ■ -^f^y'u^xiztiux. ±iz. 1 1< 

mmizto\.^x±izmm^iih ^v'y:f}'xcom^m^ ^ 

{iltiiJffli; LX. tfziimm±l,z^M,-t^~t^XCO^m 

^^^j:m^mi)^ i^^^mmii^hhizn^cr,^v'ym<7) 
m.m^~^~mtLxmm^itm-^i . 2, 4. 5 
t fzi± 6 imco^^mi^^'x^ y^. 

[000 1 ] 
[0002] 



[0003] 

[^H3;&.-jp^tJ:d tt--l.raja;S] L3i)-t'S:*i^>. itO 
«iO;^f:5^-fey-tf(±, Jilt, ^effl^',^TnA>°>^'xl^tlits 

■^}^-yizmT^^mzmmxh s tubrnji^K ^m-^ t 
x\^hifi. mmm^r^y -yfsxfxtc^f LTi^fflw^^ai 

h h \ ^« i^ifSa ^m^£mmii iilfy-y m^fix {z 

J; ^wmt^t^^^tz^com^'xmmhh<mmmb 

Lx. t^fz^t^mt^mffacomm ■ -^^^yu^x^zax^ 

T±t , t L < «±S'J?^e^tc*-r § fg:^-XiOl^affl t L < 

=^*DfflS) I. V ^{iitsjiffl bLx. ^ tz\mn±.><z^%-t^ 

fifz:^xmiR'&^¥f':i^Yy^'X-\iy^cr>m'm'^mm^ 

tixv-^h. mmt^m^x\ ^±t>z. ^ffitc, 

t--^. urn. y -ymio^r/^Yyyffx 

izML. -a^WMbmtifz:^'xmm'\ti^'r^mi^:ffx 

-b y->r^t&m^^ ^b^ smb-t^. 

[0004] 

x-\zy^l±. -^^'A^l^-yi. (Mg) . Wp' (Zn) iaJ; 

V-f>>>'^A (In). iU<{iMgfcJ;lf:i n, lil, 
V-.{±ZnfcJ:tXl xs.i:i>h^hmc-iy-J-^h.^'<<-Xb 

^hm.-^^mm\m. wm.\mii^^%o- 1 

Os^. i5 JctA'Z n O - I n 2 O 3 ^?r#^fi. M g O 

-zno-injOs ^m-^^^mm-imx. [ ei i ] t- 
^^tL^m^mmABCDx-wttLtzm^t^ yv-oj^^ 

h^\mti-i^mm-h^b\.zii^miX'^h. m 

'J'-M.mu^bLX:^'0'yj^ (Ga) . T)\^i^^M. (A 
l).^(Sn),a#(Pt). (Pd) 

mmmz^^mxh-^fz. im-itrnt. mm. mm. m 
^^^j:b'i£Mc^m^xmmx'^ . tfzmm^. ^^a* 



(3) 



10-123084 



c^i^fs^m. mmm^zx oiui-c-s i. . 
[01 ] 

[0005] 

iz-tt. m<^^x^ mui. y<^y. 

r-fe b y^T;ia-!imir>^mm^^:^':^l,zMLXli. 

m<^mf^^mm-t& ztizi.*^ , y^co^xmim^ 

S^Atf, i?!li.{fMgO- I n2 O3 . ZnO- I 112 

O3 , S)l>V^{j:MgO-ZnO- I O3 ^^-^^R 

=F\<zi.hmmm:^Lx\-^h . sMtf>r2 00-400 

^ L , ^ft^ttn C 1 t, L < a H F ^'X tfOjf^fm* L . 

* . y-/mhL< ititv y:ffxt^^m-t s c i: i 0 * 

^7mWV(^. 'p-^£< h i> 1 a<7)7C*. fiJ;t«"A 1 . G 

xcoj^mKmcrii&mh ^ \ -^mmmmco^imit-^. t tz 

imvjuzw^L. ^ft(:>commzi}ux. . mmimim 
i^m^tzMmi^ L < i±mTvmm*mmmmt^m.mz 
^j:ht^thtLh. ±.mLfz^tLh<7^im%m±. mm 
iixvy-/m:^'x\iznhxi,i. mi^commmAB 



'^mw.im<r>^x'ij . m^z^ z no - 1 03 

^Xht 2 Z nO • I n2 O3 ^R-ifiMsO- I n-2 O 
3 ^fflJjK;T'$>|jMgO ■ I n2 O3 tC>i^tT 3 0 — 8 

5, iT4t<(i:4 0 — SOmo 1 %^*L'CJi!<;-S>faa-^ 

*fLT{i:1tt:r, MgO- I n2 O 3 ^ffl^-CS)SM g O 
■ InjOgi^jiZnO-InsOg ^ffljfC'ft ■!> 2 Z n 
O ■ I n2 O3 tC^LT70~9 5. ifS L<{±80~ 

9 omo 1 %-^^hx^hwm.-^^mm{mi>zii\^xm 

[0006] 

[HWJl ] MgOi^it/'I n2 O3 SrM*^i:LTffl 
V\ I n203ffi-?tC>!tLT*«J5 Omo 1 %<7)MgO^ 

(Ar ) 0 0 0°C4CTMb£L. [Ell] 

<^m.^i\,z^^ri:i,mi\L-i y-j-^j^-^y^-y^j^ (Mg 

O ■ I n2 O3 ) , JWcZnOiSit/I 

n2 O3 SrMPt tTffli^\ I ns O3 t3*ftTl^6 

6. 7mol%c75ZnO ^^^~t 

?M-^L, 'en.^Ar;^fX|PHMcf 1 0 0 0°CtTM^L 

[|5iii] o:>m^i\.z^^f\.hmY.A y-J-^ ^MM^ (2z 

nO ■ I nj O3 ) ^m^\'mth. ISMgO • I n2 
O3 )g^5t5tiS2ZnO ■ I n2 O3 ^5t^^fflV\ 2Zn 

0 ■ I n2 O3 mMzn'LX. MgO ■ I n2 O3 ig^* 
* 4 0 m o 1 %MA L :^c?M-^ig>* ^ A r ^'X 1 
OOO'CtCTMlStLTSjtLfc [[B]@] <^*flJt3tC^S 
fLhlMtA yV'^2>r^^'y[-l^^d>.mMn ( 2MgO • 6Z 
nO ■ 5 I n2 O3 ) Wm.\,'L<\t>m.^^^-Y-yy 

b Lxm^^xwimm-^::^'^-h^yx^^-y^mmizx'o:^' 

5 X^KJitClt-^#«^^b!t%f»M 2MgO - 6ZnO- 

5 1 n2 03 ^ffMt/i, i^, z(7)mm(o-^m7mm.jti 

mm^^-y-y hc^Mf&tttmi^sitxh^ztti^x.V' 

'om^^tLfz. tfz. imnxmmiffm&i^z^m^^aW 
xhh^h ti-h-h-y tz . mm.immm<7)m5imi 4x1 

0-4Qcmi:l^dffiV MXh -ytz, cOMcO^Ht- X 

^4*3 0 0°CT'ff^If)$-ti:/cig;^?.X'lry-tf Sr, iti3 5 0 p 
pm<7);'< ^ it/S 0 p p m<50JS*;^fXtWL.;^^. 

L. ^m:^'xi,znLxiim!bx±^^£mm±i:^^L 
tz. #^ioMi+8o% (+{±ffiin:is^^^s-r) . - 

1 1 0 00% i-itmrnm^^^t) xh-otz. ^ti^ 

tfOteH^ [^l](C^-to ^'^tcMaiOMgO ■ In2 
0 3 ( [HI ] c7)#IfiScl ) a-^^«ffi'ft:ft»M;6>^JiSc.|. 
•fey-*?-^. 2ZnO ■ I n2 O3 ( [HI ] (7)fflfig2 ) 
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12 0%. - 1 3 0%X-h':'fZo Ztihc^y^mi. 2fsf6 
2 ] lzm^:^'X (^5 0 . 1, 0. 5. 0. 2pp 

^h'^y^Tmm.<nmm:ff:xM^*&^^'t. urn 



ms.^ 0 . 1 — 5 0 p p mcoKffl-Cli . JSSR;^fxiiSo 
fMJDt i:i>tiS«{±±#L/i. .riT\ ^(i. 

S -ii- !> M^O-tr > cOffifiLfl S: R O , t^' X (cSMS li: 
5tf*(50ffiiiiffl^ R i; L . #^Xtc«-r -6^^ S ^ S = 
{ 1 (Ro -R) /Ro > X 1 0 0%i: LT^a^fc. i 



2MgO • 6 Z nO • 5 I n203 +8 0% 



- 1 1 0 0 0% 



[02] 
[113] 
[0007] 

[^i9IJ2] MgO. ZnOjSitX I n2 O3 Sr-tix^ 

fL20, 5 0JiJ;t/3 Omo 1 J; -Ptli^— 

S-^L, m^>2rT;l^a'> (Ar) 1 0 0 

o°ctcT^t [HI ] <7)ffi^4T^sn.^^-ft;-< y-J 

'>A-7^''^->-<^A Wti (2MgO-5ZnO-3In2 

03 ) r;^*^#M^i>. LT 

«±t;2MgO ■ 5ZnO ■ 3 I n2 O3 ffl-^MK-ft 

h^MfflltJrti: {5{2[II tTS) I. ^ t P M AtC J; 0^ 

*2 



l:«*?FML. ^"x^>'-tf&{tMt/t. ^41, 30 0 
°C^^^^tzW^^y^\,Z^ ms 5 Op pm<Z):<9 y:(f 

yiiJ:U&m:^'Mzn-t^m^'S: [^2] iz^-t. iiT. 

/c. ;ixi^c7)i±s{i;. itriaiiJfif^i[5]«. *^B^m^^' 

-mii:K\,zm\.tz%^\t. "^mii Mzmy^fz^^bms. 
mmts:fsxmi^mm-%hfvtz . 



2MgO-5ZnO-3I ngOg 



8 0% 



-9 0 0% 



[0 0 08] 

[ltlft<5lJ3] MgO. ZnOiiit/I n2 O3 Sr. -g-^X 

m30. 5 0iDj;tX20mo l%-t■*■r^J;^^^%— 
^^^Pt^ L , A r i1:KWSm.'^ 1 0 0 0 °CT-M)^ L , [ El 
1 ] (nm^'oX^^ithmt-^^^-i^tfd^A y-J-^j^w 

rr}(3MgO - 5ZnO - 2In2 03 ) ^^Srf^KL 

>'X^\°>y^^BtrJ: '9;?5'^X*K±t3MgO ■ 5Zn 

o • 2 1 n2 03 m.-^^m^\mmkm^^fz. z<^m 



mmcr)immi±2 x i o- 3 q c mmmTh-^tz. zcr, 

m^i^^^^3 OOVX-i¥W)^-t. #t;3 0 0 P P mc?) 
^mWlk:fj':^ l,zmLfzbZ^j. [ « 3 ] Cc^ J; 3 tIS 

^m-o^tifiht-^-^fz. %%^7^^y^^y-mf^ 
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3MgO • 5 Z nO • 2 I njOa +80% +75% +17% 



-130% 30% 



[0009] 

[ mmmA ] mat l/s [ a i ] coajjg 3 1 n ii^imcnm 

it4 y >'''^AV^'^-i^'^AWn (2MgO-6ZnO- 
5 I n2 O3 ) m^iri^'-y-yhbl.. V-^T^V— 
i^H >'ai^fflV^T#SL;^c2MgO ■ 6 Z nO ■ 5 I n 

2 03 i'^^n'mt-ti^WMimm-h^h^v^'^^^ 
m.vfz. %m.\mm(nmm\i 5. 5xio-4S2cm 

-fr. It)8 0 p pmcOi^*;^?Xfc j;t/B3 0 0 p pmcOH 

fz. ^i,z^-r^mmt- 1 9 ooxvh-yfz. s 

ft6co«rMtt?5f:^tcMt-'l.iSS<itaieil}tM3i:{5{3r 
[00 10] 

[SI]Sfti51j5] MgO. ZnOi3j;t/I n2 O3 Sr^fl.^ 

tl2 0. 5 0ijJ;t/3 Omo 1 %#*-f-|> j; 3t%— 
?1^L, Ar7:?-^#|gmt1'l 0 0 0°CT-«L, [H 

yb"-;wr^5— /I. (PVB) , :jtVx.^\yy^'U=t— 
;P (PEG) , h/lxoiy, x^'y-;PS:9 : 4 : 5 2 : 

3 5S0Jt*-C-^jD. ii-^L. ^»»«X7U-^f^ML 
i^c, ^tL^fflv^T5'h?F^2x 5 X 1 OmmcO:>*c§^§tc*^S 
Lfzt y^-y y-if Lf^ „ M-fe 9 5 -y ^' c?:JffifiT: 
*{±2X 1 0- 3 QcmgaT-&-o;t, <rcO«^^^m 
41*?; 2 7 5°C^CjPi^fiFt . *«J3 0 0 P P mCOUmy^X 
izmLfzbZ^. |g-by^?-{iiS*^'XtMtT-l 0 2 
0%i:V^a^#^ffiiJliiy!)P&^L. ^J;i(S-ar 

SMf ^ti. mixfz^'xmiR'\t^^':>Z b t-ht^-ytz, 

im-^-^mmitmi^zm 2. 0 %cog a sr^-M^an l 
xim Lfz-i^y^x'ii. imizM^tm&t^±m<7)m2 
imzmLfz. mmTmbtxAi . sn. pt^^\,^{4 



P d imiiULtzi^T t G a COi^-^ b mmMi^^^Wj^ 

co^-^ b mmmx-A -o tz . 

[0011] 

[Hlfeflje ] Mg045j;t/'I n2 O3 ^Jlfft Ltffl 
V\ I n 2 03M^t:r>p|"tT*^5 Omo 1 %tOMgO^ 
-^^-^-.^ ct 0 ^zm^om-^^\%^h. ^tLi T)V^V 

(Ar ) ;^fX#H»,ft'l OOO^CtTM^L. [Hi] 

<nm.^b\,z^^f\.hW.\Y.-i (Mg 

O • I n2 O3 ) mn^mM-th. ij^tCZnOfcj;t/"I 
n2 O3 ^MWttTfflVi, I O3 tC*fLT*<J6 
6 . 7 m o 1 %<7)Z n O S J; 3 tCM#<7)1?j'*^ 

M-^^t , 't-ixSr A r#x#HM4' 1 0 0 ortcTMfiScL 
[HH] ^0filS2t3*§n§S^l:-fy>^'>i.Si{i (2Z 
nO ■ I n2 O3 , ^^^^-fh. SMgO - I n2 
O3 i]^5Ki:iS2ZnO ■ I n 2 O 3 i?)*^mv\ 2Zn 
O • I n2 O3 m*(C>PfL-CMgO ■ I n2 O3 fe^^Sr 
8 0 m o 1 %?gA L/^c?M-^*b^*^ A r 1 0 

0 0T;tTM^LT»^L/; <7)fflJt6tcS^$^x 

■I.K'fl:-^ > A V^'^t-i^'^ Affile ( 4 M g O • 2 Z n 

0 ■ 5 I n2 O3 ) m^hL.<.\±>^W.^9-YvVb 

XW^l.\,zm.iS^WM\mmWA MgO - 2ZnO - 5 

1 02 O3 ^ffMLito iiD»fficO^«7nSfflJiSUb 
ttia - y b «0#Ir!£ J:t bmi.ny^X'hh^bif:s-V^ 
hayrn-yv-^^'nT-^^-^'-f (EPMA) tci 15 

5iis$ix/L% 4?^^. %%w\±-mm\mmzk'oi'^^MX' 
tih^Lb ffiht^-o tz . im.\\mmm<Timm\t 9x10 

- 4 Qcmi:VTi5<gi'«fitT'S>-o/i, ^<rM<^^WiZxn 

45 2 7 S-'CT-f^llS-tt/tlg-fey-ifSr. *^1 p pm^7),-tV■■ 
y^■x^^l»L^cl^$. is-fey-rti. m^x:kM^£mmx 

Sr^L. -e<50iB*{±*t-3 0 0%T-$)-5yt„ m^j^Ofe 
SS: [^1 ] tC^-To S A>tClU3*i7)MgO • I n2 O3 

( [01 ] cDiiBSci ) s^-^a^-fk^^awiA^/^fiScS-fey 

^\Zii\\Xi^nWy)W^ifm^hit^ *tl 1 P P m<7):ty' 
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commit. ^y>>i?xt 

^LTV^-So [04] ^r>';yxtcM-rS'fe>^f 

«4 



4Mg 0 - 2 Z n O • 5 I ngOg 



[IM4] 

?&BHtc J; !> IS^'x -tr > -iti-i . fflJt * S i i: J; 

X. itzii^mif^mShi^MM ■ ■iri^y'u-izxi,zii\.^x 
±tc . t L < immi^zM-t -S. tS;i?XtfOl^affl L < {4 

-by-tf^iLT. 4/^, #ffl^t^Mpa- m.msh^^^i/iz:k 
ffn<^mm ■ -^f&r^-iix^-^T^mmmizmf^^m ■ 
m±wmiziiv^x±izim sti-s. ^y>^xt^^^affl 

ym<^mm^=^9~mt Lxwrn^^m^^m^^^vy 
^'x^y^bLx. ^wmz^hm.-^^mm.im^m\<-^ 

rz'i^mw:^'x^y^io^mmx'hh . 

[HI] MgO-ZnO- I n2 O3 ^^S-^^R^^k 

^conm (mo \ %m^s) , 

A - ■ - 80. OZnO-20. 0In2O3 



-3 0 0% 



B ■ 




6 5 . 


OMgO ■ 


3 5. 


0 I n2 O3 




C ■ 




3 5 . 


OMgO ■ 


6 5. 


0 I n2 O3 




D ■ 




2 0. 


OZnO ■ 


80. 


0 I n2 O3 




E ■ 




7 5 . 


OZ nO ■ 


■2 5. 


0 I n2 O3 




F ■ 




5 5 . 


OMgO ■ 


4 5. 


0 I 112 O3 




G ■ 




4 5 . 


OMgO ■ 


■5 5. 


0 I n2 O3 




H ■ 




4 0. 


OZ nO ■ 


6 0. 


0 I n2 O3 




1 • 




5 0 . 


OMgO ■ 


50. 


0 I n2 O3 




2 ■ 




6 6. 


7Z nO ■ 


3 3. 


3 I n2 O3 




3 ■ 




1 5. 


OMgO ■ 


48. 


OZnO ■ 37. 


0 I 


n2 


O3 












4 ■ 




2 0. 


OMgO ■ 


50. 


OZnO ■ 30. 


0 I 


n2 


O3 












5 ■ 




3 0. 


OMgO ■ 


50. 


OZnO - 2 0. 


0 I 


n2 


O3 












6 ■ 




4 7. 


OMgO ■ 


■16. 


OZnO - 3 7. 


0 I 



n 2 O 3 

[112] 2MgO - 6ZnO ■ 5 I n2 O3 ffljicSW 

7- ■ -iS^SOppm 8- ■ -il^l. 0 

P P m 

9 ■ ■ ■ mmo. 5ppm 1 0 ■ ■ ■ mmo. 

2 p p m 

[113] 2MgO ■ 6Z nO • 5 I n2 O3 IMi^fl- 
[114] 4MgO - 2ZnO ■ 5 I n2 O3 fflfigSr^r 

i-hM-^^mm^mm^ yvco^yy^ff^ i^zm-^m 
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[HI] [H2] 
ZnO -10000 1 




